. This quantity is expected in a reversible process to amount to the value given by the equation
where n is the number of transferred electrons per ion and E R and E,1, are the potentials of dropping mercury electrode at i=(3/4) ld arid (1/4) 7 , respectively. (2) where E0 is the standard amalgam-electrode potential of the metal in that solvent, f2 the activity coefficient of the metal-ion defined also in that solvent, fa the activity coefficient of the metal in mercury and Da and Di are the diffusion coefficients of the metal in mercury and the metal ion in solution, respectively. El is the liquid junction potential between the solution in question and that in reference electrode. In the equation (2), fa and Da are assumed to be independent of the outside medium and regarded as constants in conditions of polarographic electrolysis. fi depends only on ionic interaction by its definition, so that the familiar Debye-Huckel theory can be adopted. That is, in dilute solution, factor of the ionic atmosphere. Dz is calculated by Ilkovic equation on the limiting diffusion current It may be possible to make E1 negligible when the solvent of the solution in question is the same as in the reference half-cell, so that half-wave potentials or standard amalgamelectrode potentials in different solvents are compared with each other by determining them against a reference electrode whose potential is known in each solvent. It is not the case, however, that half-wave potentials in different solvents are measured with the reference electrode of specified solvent, such as aqueous N.C.E.. The junction potential between aqueous and non-aqueous solution is often large and uncertain.
The difference of half-wave potentials of different substances in an identical solvent is independent of the potential of the reference electrode and the junction potential. The expression on substances 1 and 2 is
The quantities with suffix a in the right-hand side of the equation (4) are constant in every solvent. Inserting the relation (3) into (4) (n = z) and transposing the terms, the following expression is obtained. To examine the effects of acetonitrile contents, dD is plotted against the reciprocal of the dielectric constant of the solvent (Fig. 1) . As shown in Figure 1 , varies linearly with (1/a). This is explained as follows.
According to the Born theory, the gain of free energy QFi of the ion transferred from vacuum into the medium of dielectric constant a is written by
•¬ (6) where the ionic interaction and the preferential solvation, or the chemical reaction with solvent molecules, are never present.
In the expression (6), r and N represent the effective radious of the ion and the Avogadro number, respectively.
If it is possible to convert the change of the free energy into an electric work zFE , the following relation on the two ions which coexist in the same solvent can be assumed . 
Conclusion
In water-acetonitrile mixtures within 76 mole % acetonitrile , thallous and cadmium i ons are reduced reversibly . Observed half-wave potentials which both shift to more positive value with increasing acetonitrile contents are made to be dubio us by the liquid junction potential arising at the contact layer between non-aqueous solution and aqueous solution of reference N.C.E. It is possible , on the other hand, to make rather precise treatments in the evaluation of the potential difference between the half wave potential of th allous ion and that of coexisting cadmium ion . The difference in each solvent is independent of both junction potential and reference electrode potential. It was shown in the studied range of acetonitrile contents that d F, the value obtained by correcting the difference of th e half wave potentials for the diffusion coefficients and the ionic interactions , has a linear relation to the reciprocal of the dielectric constant of each solvent . It is assumable, therefore , that b oth thallous and cadmium ions do neither react chemically with solvent molecules nor form ion-pairs with coexisting ions . A possibility to calculate the half-wave potentials can be expected in those media.
